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I. Summary and Recommendations

For the Department of Defense, progress in the mathematical sci-
ences is a vital component in achieving the technologies that will produce
the strongest defense at a minimum cost; for the mathematical sciences,
the Department of Defense is a principal source of funding. Continued
contributions to science and technology by mathematics require atten-
tive support.

This report is a supplement to a research briefing prepared for and
presented to the Office of Science and Technology Policy in October
1982. Particular attention is given here to the extremely productive re-
lationship that has existed for thirty-five years between the Department
of Defense scientific agencies and the mathematical sciences. Exam-
ples of significant contributions through new mathematical concepts,
methods, and important applications are noted: asymptotic diffraction
theory in radar identification and underwater acoustics, mathematical
fluid dynamics, reactive flows, control theory in aerodynamics and fire
control, signal processing, reliability theory, linear programming. The
increasingly important role of computation is described. Many of these
contributions were made by a very direct approach to the Department
of Defense application, seeking new methods of analysis and computa-
tion; others resulted through the unpredicted benefits of mathematics
research in other contexts.

Examples of current topics of mathematical research that, among
many others, show high potential are in the fields of transonic flow,
turbulence, nondestructive evaluation, new approaches in statistics and
combinatorial optimization, distributed control, VLSI, data transmis-
sion and spline approximations.
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